The effect of hexafluorenium 0.3 mg/kg on the neuromuscular block of suxamethonium 0.1 mg/kg in a child with homozygote atypical plasma cholinesterase activity and in one of his normal brothers has been compared. In the normal child, hexafluorenium produced a marked potentiation of suxamethonium block, while partially antagonizing the block in the atypical homozygote child. In both situations, the hexafluorenium-suxamethonium block appeared to be antidepolarizing in nature as indicated by tetanic fade and post-tetanic facilitation. It is concluded that, in man, hexafluorenium can modify the action of suxamethonium by two different mechanisms. In patients with normal plasma cholinesterase activity, the anti-esterase effect predominates and results in marked potentiation of suxamethonium block, while in atypical homozygotes a direct antidepolarizing action at the neuromuscular junction may result in a dimir-ished response.
Hexafluorenium is a selective plasma cholinesterase inhibitor which has been used clinically to delay the hydrolysis of suxamethonium and hence to potentiate its neuromuscular blocking effect (Foldes et al., 1960) . However, such potentiation has also been observed in the isolated frog sartorius muscle, and was attributed to a possible direct interaction between hexafluorenium and suxamethonium at the neuromuscular junction (Nastuk and Karis, 1964; Karis, Nastuk and Katz, 1966) .
In order to differentiate between the direct neuromuscular interaction and the plasma cholinesterase inhibitory effects of hexafluorenium in man, I compared the effect of hexafluorenium on suxamethonium block in a patient with atypical plasma cholinesterase activity with a control response obtained in another patient with normal enzymatic activity.
METHOD
Two brothers undergoing eye surgery were investigated. One child was normal while the second child was an atypical cholinesterase homozygote (table I) .
Anaesthesia was maintained with nitrous oxide, oxygen (2:1) and halothane 0.5%. The ulnar nerve was stimulated by a Block-Aid monitor at 4-sec intervals. The resultant thumb adduction was monitored by a Grass force displacement transducer A. BARAKA, M.D., Department of Anesthesiology, American University Hospital, Beirut, Lebanon. the Michel method (1949) , while the dibucaine number was estimated by the method described by Kalow and Genest (1957 (Baraka, 1975) . After a steady twitch response was obtained, suxamethonium 0.1 mg/kg was injected i.v. and its neuromuscular block was recorded. After the recovery of normal neuromuscular transmission, hexafluorenium 0.3 mg/kg was injected, and this was followed 1 min later by suxamethonium 0.1 mg/kg. The resultant blocks were compared in the two children.
RESULTS
In the normal homozygote child, suxamethonium 0.1 mg/kg produced muscle fasciculation, followed by transient and incomplete neuromuscular block. However, when suxamethonium was repeated after hexafluorenium 0.3 mg/kg, marked prolongation of the block and delay of recovery was observed. The potentiated block manifested tetanic fade and posttetanic facilitation ( fig. 1 ). In the abnormal homozygote child, the injection of suxamethonium 0.1 mg/kg was not associated with any visible muscle fasciculation and was rapidly followed by a complete and prolonged neuromuscular block which was almost 10 times that produced by injecting the same dose in the normal child. After complete recovery, injection of suxamethonium after hexafiuorenium 0.3 mg/kg was not followed by a potentiated response, but rather by a slow and incomplete neuromuscular block which lasted for a period comparable to, or even less than, the control response. The block showed tetanic fade and post-tetanic facilitation ( fig. 2 ).
DISCUSSION
This investigation has shown that hexafiuorenium potentiates markedly the neuromuscular block of suxamethonium in patients with normal plasma cholinesterase activity. On the other hand, in patients with atypical esterase activity, the interaction of hexafiuorenium with suxamethonium is not followed by a potentiated response, but rather by an incomplete neuromuscular block which lasts for a period comparable to, or even less than, the control response.
Such findings suggest that the potentiation of suxamethonium block by hexafiuorenium in normal patients is mainly the result of a selective inhibition of the plasma cholinesterase activity (Foldes et al., 1960) , and that it is not secondary to a direct interaction at the post-junctional membrane. In atypical esterase homozygotes, the plasma cholinesterase plays no part in elimination of suxamethonium, since there is virtually no hydrolysis of the drug at the normal pH of the blood and in the clinical concentrations used (Kalow, 1959) . Under such conditions, hexafluorenium will not change the hydrolysis of suxamethonium and hence will not potentiate its neuromuscular block.
The mechanism of suxamethonium block following hexafluorenium in both the normal and atypical patients appears to be antidepolarizing in nature, as indicated by tetanic fade and post-tetanic facilitation (Baraka, 1974) . This might be explained by the findings of Nastuk and Karis (1964) and Karis, Nastuk and Katz (1966) that hexafluorenium prevents the depolarization of the post-junctional membrane by suxamethonium and other depolarizing agents, including the chemical transmitter acetylcholine.
Therefore, it may be concluded that, in man, hexafluorenium can modify the action of suxamethonium both indirectly by delaying its hydrolysis by the plasma cholinesterase and directly by inhibiting its depolarizing activity at the postjunctional membrane. In normal patients, the inhibitory effect of hexafluorenium on the enzymatic hydrolysis predominates and a marked potentiation of suxamethonium block occurs, while in atypical esterase homozygotes, the antidepolarizing neuromuscular interaction may result in a diminished response.
INTERACTION DE L'HEXAFLUORENIUM ET DU SUXAMETHONIUM SUR DES MALADES AYANT UNE CHOLINESTERASE NORMALE PAR RAPPORT A UNE CHOLINESTERASE ATYPIQUE

RESUME
On a compare l'effet de l'hexafluorenium a raison de 0,3 mg/kg sur le blocage neuromusculaire par le suxamethonium a 0,1 mg/kg d'un enfant homozygote ayant une activite de cholinesterase du plasma atypique, a celui d'un de ses freres normaux. Sur l'enfant normal, 1'hexafluorenium produit une potentialisation marquee du blocage par le suxamethonium, alors qu'il oppose partiellement le blocage sur l'enfant homozygote atypique. Dans les deux cas, le blocage par l'hexafluorenium-suxamethonium semblait, par nature, etre antidepolarisant comme l'indique l'affaiblissement tetanique et la facilitation post tetanique. On en conclut que, chez l'homme, 1'hexafluorenium peut modifier l'action du suxamethonium par deux mecanismes differents. Chez les malades ayant une activite de cholinesterase avec plasma normal, l'effet anti-esterase predomine et resulte en une potentialisation du blocage par le suxamethonium, alors que chez un homozygote atypique, toute action directe antidepolarisante a la jointure neuromusculaire peut aboutir a une reponse diminuee. 
HEXAFLUORENIUM-SUXAMETHONIUM-
SUMARIO
Se comparo el efecto de 0,3 mg/kg de hexafluoronium sobre el bloqueo neuromuscular de 0,1 mg/kg de suxa-metonium en un nino con actividad homozigotica irregular de la colinesterasa del plasma y la de uno de sus hermanos normales. En el niiio normal, el hexafluoronium produce una importante potenciacion del bloqueo por suxametonium, a la vez que antagoniza parcialmente el bloqueo en el niiio con homozigotos irregulares. En ambas situaciones, el bloqueo hexafluoronium-suxametonium parece ser antidespolarizante por naturaleza como indica el desvanecimiento tetanico y la facilitation post-tetanica. Se concluyo que, en el hombre, el hexafluoronium puede modificar la action de suxametonium por medio de dos mecanismos diferentes. En pacientes con actividad normal de la colinesterasa del plasma, predomina el efecto del antiesterasa y da como resultado una potenciacidn importante del bloqueo por suxametonium a la vez que homozigotos irregulares. Una action directa de antidespolarizaci6n en la union neuromuscular puede dar como resultado una respuesta disminuida.
